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Year Two: The Organizational Climate Challenge:
Promoting the Retention of Students from Underrepresented Groups
in Doctoral Engineering Programs -EDU Core Research

I. Introduction

The goal of this 4-year project is to develop and validate a multi-factor organizational climate
survey tailored to assess perceptions of department-level policies, practices, and procedures
influencing engineering doctoral student retention and commitment to degree completion. This
project adopts an explicitly intersectional approach to the meaning and relevance of students
belonging to multiple social categories, including gender, race/ethnicity, and sexual orientation,
considered within the context of engineering doctoral education. Our project uses a student-
centered approach to shed light on the specific organizational climate in doctoral engineering
departments by engaging with students from diverse groups. We draw on organizational climate
research and intersectionality theory to answer three research questions: 1. What focused
climates are present in doctoral engineering departments? 2. How do climate perceptions differ
by intersecting social categories? 3. How do climate perceptions relate to organizational
commitment to degree completion?

We combined an intersectional, student-centered approach to organizational climate to identify
specific focused climates relevant to doctoral engineering student retention. The American
Council on Education [1] has delineated a need for academic leaders to develop policies and best
practices to promote diversity in STEM. Although findings from climate studies grounded in
organizational science have practical applications and can guide specific policies, practices, and
behaviors, "climate" research in higher education is siloed from organizational climate advances.
Starting with Hall and Sandler [2], a meteorological metaphor of climate has been used for
decades to explain educational disparities, with research on improving diversity outcomes in
higher education organizations pointing to a negative or "chilly" atmosphere that results in lower
retention rates to degree completion.

Since the 1980s, research on "campus climate" has become commonplace in higher education
(e.g., Hurtado et al., 1998; Nightingale, 2022; Parker & Trolian, 2020; Worthington et al., 2008).
However, the research findings are so vague that their utility and meaning are limited [3]. The
result is that higher education climate research has had limited success in increasing the number
of engineering doctorates obtained by women and people from other historically-excluded
groups. In 2022, women earned 26.2% of the engineering doctoral degrees awarded in the U.S.,
with fewer than half of those women being U.S. residents. Of those degrees, American Indian
women earned 0.1%, Black women earned 5.0%, multiracial women earned 5.3%, Latina
women earned 9.7%, Asian American women earned 18.5%, and white women earned 61.3%
[4]. Likewise, Black, Latina, and Native American women continue to face longer time-to-
degree completion and a greater risk of attrition than their male counterparts [5].



II. Workto Date

We published a literature review [6] as a preliminary assessment of the available research
literature produced by the engineering education community on climate affecting the persistence
or retention of engineering doctoral students from diverse backgrounds. We sought to understand
doctoral student retention as an organizational climate issue. We used an intersectional approach
to consider the meaning and relevance of students' belonging simultaneously to multiple social
categories, such as gender identity, sexual orientation, socioeconomic background, race/ethnicity,
and disability status, within the context of engineering doctoral education as a first step to
building a climate survey instrument. Our narrative review demonstrated that 1) climates are
rarely directly discussed within the engineering education community, and 2) when there are
climate studies, constructs are ill-defined or derived from literature outside organizational
climate theory. Moreover, because those studies use survey instruments that are not validated for
the climate constructs they claim to measure or for assessment across multiple intersectional
groups of students, it is difficult to draw reliable conclusions from them or translate their results
to inform policy or practice meaningfully.

We conducted a meta-synthesis [7] of climate in engineering doctoral programs. We created a
framework of focused climates from organizational climate literature found to be associated with
member retention or organizational commitment, including some pertaining specifically to
diversity. We searched papers for indications of the climates in our framework and examined
how the authors defined climate. The papers' scale items, results, and findings were examined for
evidence of climate perceptions, and study sample characteristics were evaluated for level of
intersectionality. We identified nine focused organizational climates from the literature that likely
play a role in the retention of engineering doctoral students: diversity, perceived cultural
diversity, authenticity, psychological safety, psychosocial safety, mastery, performance,
organizational support, and sexual harassment climates. We explored how power and inequality
are embedded in or emphasized by those nine climates and provided guidance for future
empirical work on organizational climate in engineering doctoral education to inform leadership
efforts in promoting the retention of students from historically excluded groups. This paper
presents a framework of nine focused climates and the perceptions captured or reflected in 23
sources representing 19 studies.

We collected initial pilot study data and reported the development procedures [8] for a multi-
factor organizational climate scale to understand engineering doctoral student retention. Using an
intersectional approach, we developed a scale to assess multiple focused climate factors
associated with organizational commitment or member retention, many of which are particularly
salient to the experiences of students from marginalized or minoritized identities. We took
several steps to create the scale, including face/content validity analysis, exploratory factor
analyses for validity evidence, and internal consistency for reliability evidence. The survey
includes demographic items to capture the respondents' complex social identities. During the
summer and fall of 2023, we collected our first pilot study data of 373 doctoral engineering
students from 28 institutions in the U.S. We identified the scale's latent factor structure for
construct validity evidence and evaluated internal consistency reliability evidence.

We conducted follow-up interviews with 11 engineering doctoral students with minoritized
sexual identities (SMSI) to gain insight into their perceptions of the focused climates in our



framework and to identify other climates present in engineering departments. Our work employs
interpretative phenomenology, meaning we reflect rather than bracket our preconceptions and
work with participants to find a context that shapes a phenomenon [9], which is a constructivist
approach where the researchers' assumptions and preconceived notions of a phenomenon are
crucial in understanding the context under investigation [10]. Researchers' a priori knowledge
and expertise are integrated with data collected about participants' lived experiences to reveal the
social context of a phenomenon [9] [11]. We used our integrative climate framework to
categorize themes as we coded data to ensure that the climates were relevant to SMSI, a
demographic not represented in the literature. We revised several scale items and added a climate
construct based on interview themes for a second pilot study.

We completed a second pilot study during the spring and summer of 2024. 477 students
responded to the online survey on Qualtrics, and 288 engineering doctoral students provided
valid responses on the survey. The mean age of the participants was M = 27.73 years (n = 282,
SD = 4.58), ranging from ages 22 to 52. Students reported an average of M =2.84 (n =282, SD =
1.63) years in the doctoral program, ranging from 1 to 10 years. Exploratory factor analysis
identified six latent factors with 36 items, showing excellent internal consistency reliability.
However, the items for two distinct constructs for psychological safety climate and mastery
climate did not group together. Therefore, we planned to revise these scale items for the next
round of validity study, as the literature differentiates between these constructs.

We conducted a second round of semi-structured interviews with 16 participants during the fall
of 2024. We are currently coding data from these follow-up interviews to ensure our scale items
fully capture student perceptions of the climate constructs in our framework.

The finalized survey will yield actionable data for leadership to guide decisions, optimize
resources, and foster a high-performing academic environment that retains students to doctoral
completion.
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